DOI: 10.22034/jmeut.2022.12350 — __ing}s coblosl = $1A-FIA axmio AFee ylinmo oF oyl B ol AY Ly o jlouis .33 o olKEINS CKlSo suwikivtes &y piii

Gous gl anlllae @ puiiio Cwols b Ldaiiwo 59 swileS

kazemii. m@gmail.com «y| ! « ;3o « ;3 o olKSls ¢ e 0aSiiils ( SlSe cwiige 05,5 Lobiul gso..‘olf S0
rahmanseifei@gmail.com ) ullaas b Jeg olKasls ( pwiigeo 0aSisls (SlSe cwdiges 09,5 wlivl (S (0>
Olpl e ¢l ol8ils ¢ cwdige 0aSiiils (SSlSe st 05,5 ¢ ol IS (gezeiils s dlo
hamedseifei96@gmail.com ol
ouuS>

30wl See g)lad b e (Byg ojle o el ond sy Slamie 50 Gl cod e Culbs b s sbog,s (uleS dlie )y
$3952 9 e sileS b eend @S Sl boojle (glauly Judos o amay cews T 095 (gilauly g oad uileST o L kel casive mlaw
Slpss Gl 4 oS b Jlade llie ol jo o)l (Sws 05,0 £55 5 $i Ll b cojle awain B 5l ol )l 5l (S 4 (iileS L el
@l L5 ad arilns goae glais, b 5 S NS Uiy 5l eolial b (2l L el cawss ay (555UsS (6550 Laal o5 5 ilises slagSl b 3,5 coaliess
O SIS e ad b 5y lp cwl siileS L 2alS 5 el )l o e Cwlies Olynss aiels a5 ols lis bl el ool anslie 9420
Sl 38,5 S b sl joails valss aileS b 59, sl alamde BB 5 50 cules ¢ liiel s izes all oo S vgerne o el il
2Bl (58 S GUS cupe 555 2 oo ulrd £ ¥ VL ol cei b 2o sl 45 WD (el it Gl Ll sl

Sipe Ll (s0as g, o3l dusdin w0jle (55l (pite Caslies ( 2ileS s gadS (g0 lg

Buckling of rectangular plates with variable thickness: Analytical and numerical study

M. Kazemi Department of Mechanical Engineering, Malayer University, Malayer, Iran
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H. Seifi Department of Mechanical Engineering, Malayer University, Malayer, Iran
Abstract

In this paper, the buckling of rectangular sheets with variable thickness under in-plane loads is investigated. Each sheet structure
under compressive load may buckle at a certain level of load and lose its stability. In analyzing the stability of a low-thickness
structure, determining the buckling load is important and necessary. The buckling load depends on some parameters such as
geometric features, boundary conditions and type of loading. In this paper, the amount of buckling load was obtained for changes
in sheet thickness with different patterns and different boundary conditions. The buckling load was calculated using the Galerkin
method as well as numerical methods and compared with the available results. The results showed that the amplitude of thickness
changes is the most important parameter affecting the reduction of buckling load. For sheets with trapped edges, the effect of these
parameters is more noticeable. Also, asymmetric thickness changes will have a significant effect on the buckling load. Finally, it
was found that for sheets with dimensional ratios higher than 4, the type of boundary conditions had less effect on the buckling
coefficient.

Keywords: Buckling, Variable Thickness, Structural Stability, Structural Geometry, Numerical Method, Boundary Conditions.
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Table 1: Material properties of the shell [13]

Young’s
Material Thickness, Density, modulus Poisson’s
ateria t (mm) p (kg/m3) s ratio, v
E(GPa)
Steel 1 7800 200 0.3
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